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Action-Angle wvariables defilned on island chains

ROBERT L. DEWAR, The Australian National University, STUART
R. HUDSON, Princeton Plasma Physics Laboratory, ASHLEY M. GIB-
SON, The Australian National University — Straight-field-line coordi-
nates are a particular cas= of action-angle variables, which, in siandard
Hamiltonian machanics, are defined only for integrable systems Inorder
to describe 3-D magnstic field systems, a generalization of this concept
was propo=ad in [1] that unified the concepts of ghost surfaces (almost-
imariant tori definad by an action-gradient flow betwesn X and O points
of an idand chain) and quadratic-flure- minimizing surfaces (QFMin tori,
which minimize a weighted mean of the square of the normal component
of B). This was basad on a simple canonical transformation, gensrated
by a change of variable 8 = 8(©), where € is the old poleoidal angle and
© a new one giving straight pssudo-orbits (appraximate fisld lines [2]).
This was illustrated usng a perturbative consbruction of the transfor-
mation. Investigationsof this idea usng the Standard Map [3], with the
analog of the same constraint as usad implicitly in [1] to make © unique,
show that this constraint is not optimal, as 8(©) caasss to be monotone
beyvond a certain nonlinsarity.
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